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Bound State Selection Rules

The Group theory structure 

The wave function symmetry 

Angular momentum conservation ΔL = 1 

Energy conservation
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Cosmological Impact 
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Applications: The gauge portal 

The Triplet 
(Wino)

The Quintuplet 
(Minimal Dark Matter)
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The Quintonium Spectrum

The minimal dark matter spectrum 
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Dark Matter stability

SU(N)DC ⇥ SU(3)c ⇥ U(1)em

SU(N)DC ⇥ SU(3)c ⇥ SU(2)L ⇥ U(1)em

1503.08749
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SU(N)DC ⇥ SU(3)c ⇥ U(1)em

SU(N)DC ⇥ SU(3)c ⇥ SU(2)L ⇥ U(1)em

Thermal contact with the SM sector
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Consequences of Dark Color II
 Simple  

example 
Model-V:

SU(3)DC ⇥ SU(3)c ⇥ SU(2)L ⇥ U(1)em
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V : (3, 1, 3, 0)

DCb = (V V V ) : (1, 1, 3, 0)
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Freeze-out and Confinement
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Geometrical Confinement
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Freeze-out and Confinement
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The power of H.E.S.S.
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Summary
For heavy Dark Matter mit SM 
mediator BSF unavoidable and 
important 

Low energy and High precision <-> 
High energy gamma rays  

Stable Dark Matter bound states 
may be related to new symmetries 

New and Strong Signals possible, we 
need to explore the entire space of 
the thermal relic  
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Thank you!
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Probing the Heavy

The cross sections confronted with Fermi LAT 
searches
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Minimal Dark Matter
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QED annihilation
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Bound State Analytic

MV = 0
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